Spectroelectrochemical characterization of the [NiFe] hydrogenase of Desulfovibrio vulgaris Miyazaki F.
The active site in the [NiFe] hydrogenase of Desulfovibrio vulgaris Miyazaki F has been investigated by Fourier transform infrared (FTIR) spectroscopy. Analysis of the spectra allowed the three diatomic inorganic ligands to Fe in this enzyme to be identified as one CO molecule and two CN(-) molecules. Furthermore, pH-dependent redox titrations were performed to determine the midpoint potentials as well as the pK value of the respective reactions and revealed that each single-electron redox transition is accompanied by a single-proton transfer step. The comparison of these spectra with those published for other [NiFe] hydrogenases shows that the electronic structure of the active sites of these enzymes and their redox processes are essentially the same. Nevertheless, differences with respect to the frequency of the CO band and the pH dependence of the Ni-R states have been observed. Finally, the frequency shifts of the bands in the IR spectra were interpreted with respect to the electronic configuration of the redox intermediates in the catalytic cycle.